The Arabidopsis transcriptional repressor ERF9 participates in resistance against necrotrophic fungi.
Complex plant defenses that include the hypersensitive response (HR) are mediated by plant hormones, such as salicylic acid (SA), jasmonic acid (JA) and ethylene. We previously isolated the Arabidopsis DEAR1 (DREB AND EAR MOTIF PROTEIN 1) regulator and showed that its overexpression DEAR1 (DEAR1ox) resulted in a dwarf phenotype and lesion-like cell death, accompanied by elevated expression of PR (PATHOGENESIS-RELATED) genes. Here, we show that transgenic Arabidopsis overexpressing DEAR1 (DEAR1ox) has enhanced resistance to the necrotrophic fungus Botrytis cinerea (B. cinerea). This result indicates that DEAR1 represses negative regulators of plant defense responses, including transcriptional repressors belonging to the ERF (ETHYLEN RESPONSE FACTOR) family. Knockout mutants of ERF9 (erf9), which were down-regulated in DEAR1ox plants, showed transcriptional promotion of PDF1.2 (PATHOGEN-INDUCIBLE PLANT DEFENSIN) genes, which serve as positive markers for the ethylene/jasmonic acid (JA) signaling pathway and provide enhanced resistance to B. cinerea. Biochemical assays demonstrated that the ERF9 in capable of binding to the GCC box, a cis-element contained in the promoters of the PDF1.2 gene that possesses trans-repression activity. Moreover, infection with B. cinerea resulted in the promotion of the PDF1.2 expression, coinciding with suppression of the ERF9 gene under the control of the DEAR1 gene. These results indicate that the transcriptional repressor ERF9 participates in plant defense mechanisms against necrotic fungi mediated by the DEAR1-dependent ethylene/JA signaling pathway.